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Abstract 
An experiment was conducted in farmers 1 fields under Paikgacha thana, Khulna 
to study the suitability of integrated rice-cum-fish culture. Three treatments 
namely T 1 (Puntius gonionotus), T2 (Puntius gonionotus and Cyprinus carpio) and 
T3 ( Cyprinus carpio) were included for the study each having three replicates. 
The fish were stocked at a density of 3750/ha in all the rice plots. The physico-
chemical parameters of water viz., water depth, temperature, dissolved oxygen, 
pH, salinity, nitrate and phosphate etc. recorded during the study period were 
found within optimum range. Of the two cultured species C. carpio attained the 
highest average individual weight (160g) and survival (81.06%). With respect to 
biomass and income, highest average fish production and net profit per hectare 
(306.74kg and Tk. 8177.91) were obtained in T 2 and the lowest (184.17kg and 
Tk. 2049.41) obtained in T1 and a significant variation (p<O.OS) in fish production 
was observed among the treatments while for rice production, it was 
insignificant. The cost benefit ratio of fish production found were 1 :1.29, 1 :2.14 
and 1:1.90 forT 1, T 2 and T3, respectively. 
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Introduction 
Traditional capture of fish from the rice fields is very common in Bangladesh 
(Gupta and Mazid 1993). The yield of which is around 37 Kg/ha (MPO 1985). 
Introduction of fish into the rice fields in a managed way have a number of 
advantages, such as it helps in increasing yield of rice by take up harmful 
insects, pests and weeds (Coche 1967 and China Freshwater Fish Committee 
1973) and increase the farm fertility by adding organic excreta. 
The total area of rice fields in Bangladesh is about 10.14 million hectare 
which can play an important role in increasing fish production (Rahman 1995). A 
rice field suitable for fish culture ought to have impervious and strong dikes to 
retain water·upto desired depth, usually between 10 and 60cm (Haroon 1986), 
that also needs require careful manage of water levels by irrigation or drainage, 
avoiding over flooding/ droughting. Though integrated rice-fish farming is a 
common practice in many countries of the world (SEAFDEC/AIA 1980) but a few 
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attempts had been made in Bangladesh (Dewan 1992, Haroon and Alam 1992 
and CARE 1992). So, attempt was undertaken to study the suitability of 
integrated system by using mono and mixed species of fish in the rice plots of a 
parti cuI ar area. 
Materials and methods 
The experiment was carried out during boro season in 1997 in nine farmer·s 
fields at different villages of Ghodaipur and Horidhali union under Paikgacha 
thana, Khulna. The experimental plots were laid out in Randomized Completely 
Block (RCB) design with three replicates. 
All the plots were raised by 50cm high and 30cm wide border. A ditch with 
Bm long and 5m wide having 60.0-70.0cm deep was constructed in each plot to 
take shelter for fingerlings during high temperature, pesticides use and also 
facilitates of fish harvesting. In addition, a peripheral trenches with 45cm wide 
and 35cm deep was dug around the paddy growing area (except one side) to 
link the ditch to the rest of the field. The plots were ploughed thoroughly and 
levelled. Urea, triple superphosphate and muriate of potash at the rate of 30-60-
40Kg NPK/ha were applied at the time of last ploughing. Thirty seven days old 
seedling of BR 29 having 15cm x 1 Ocm spacing were transplanted on February 
'97. 
In all the plots, fishes were stocked with a density of 3750/ha after 2 weeks 
of planting. Three plots were stocked with fingerling of rajputi (Puntius 
gonionotus) (monoculture, T1). Fingerling of rajputi (Puntius gonionotus) and 
common carp ( Cyprinus carpio) were released in three plots and ratio for the 
fishes was 1 :1.14 (polyculture, T2) and other three plots were stocked with 
fingerling of common carp ( Cyprinus carpio) (monoculture, T3). 
About 2-3cm water depth was maintained up to 15 days after transplanting 
(OAT) and then increased gradually upto 11.0-17.8cm. Urea at a rate of 25.0 kg 
N/ha was dissolved in water and applied in the plots at 20 and 45 OAT, 
respectively and about 4-5cm water depth was remained at the time of urea 
applying. 
The physico.:.chemical parameters of water In terms of water temperature, 
depth, dissolved oxygen, pH, salinity, nitrate and phosphate were measured 
once in a week. Rice was harvested on May '97 followed by harvesting of fish 
after 1-2 days. The rice was threshed, cleaned, sun dried and adjusted to 14-
16% moisture content at the time of weighed. The number and weight of the 
individual fish at harvest were also recorded. Net income and cost benefit ratio 
were also calculated. 
Statistical analysis were done by Duncan's New Multiple Range Test (DMRT) 
for treatments comparisons. 
Results and discussion 
The values of physico-chemical parameters of water of rice-fish plots under 
different treatments are presented in the Table 1. Average water temperature 
recorded were 29.5 ± 1.5 °, 29.3 ± 1.6 ° and 29.4 ± 1.5 °C for T 1, T2 and T 3, 
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respectively. The mean water temperature differed little within the treatments. 
The lowest temperature (26.1 °C) during the experiment was recorded in T 1 and 
the highest (32.2°C) was recorded in T 2 • For rice-fish culture a favourable 
temperature range for sub-tropical water fishes was described by Ghosh (1992) 
as 25.5 to 29.8°C preferably in the month of March to june. So, the temperature 
range recorded in the above experiment may consider as quite favourable. The 
mean values of water depth in rice plots recorded in T 1, T 2 and T 3 were 14.4 ± 
2.5, 14.6 ± 2.4 and 14.9 ± 2.6cm, respectively. The water depth 'in the ditches 
and trenches were recorded between 70.0-80.0cm and 40.0-45.0cm, 
respectively. Little variations were observed in dissolved oxygen content. The 
mean values recorded in T 1, T 2 and T 3 were 5.3 ± 0.81, 5.5 ± 0.72 and 5.6 ± 
0.50mg/1, respectively. Ali (1990) reported that the dissolved oxygen range 
between 4.1 to 8.9mg/1 in the rice fields of Bangladesh which is almost similar to 
the present findings without any remarkable variations among the treatments. 
The mean pH values for all the plots were found within the range described by 
Michael (1969) and Ghosh (1992). The mean values of salinity in T1, T 2 and T 3 
were found 0.89 ± 0.77, 0.93 ± 0.81 and 0.83 ± 0.72 ppt, respectively. The 
nitrate-nitrogen values recorded in the present study were 0.164 ± 0.016, 0.168 
± 0.020 and 0.160 ± 0.021 mg/1 in T 1, T 2 and T3, respectively. Ghosh eta/. (1984) 
recorded nitrate concentration to range 0.14 to 0.28ppm in water of rice fields. 
Alikunhi (1957) reported that a good pond water for fish culture should have 
nitrate level of 0.06mg/l. The mean values of phosphate content of water in T1, T2 
and T3 were 0.080 ± 0.044, 0.066 ± 0.041 and 0.062 ± 0.022, respectively. 
However, the low content of phosphate in the water of rice field is in agreement 
with the findings of Ghosh (1992) for the summer months, where as Alikunhi 
(1957) stated that a good pond water should contain phosphate within the range 
of 0.2 to 0.4mg/l. 
Table 1. Average values of water parameters during the study period 
Parameters Treatments 
T, T2 T3 
Water temperature (0°C) 29.5 ± 1.5 29.3 ± 1.6 9.4 ± 1.5 
Water depth (em) 14.4 ± 2.5 14.6 ± 2.4 14.9 ± 2.6 
Dissolved oxygen (mg/1) 5.3 ± 0.8 5:5 ± 0.7 5.6 ± 0.5 
H 7.8 ± 0.5 7.7 ± 0.5 p 7.8 ± 0.6 
Salinity (ppt) 0.9 ± 0.8 0.9 ±0.8 0.83 ± 0.7 
Nitrate (mg/1) 0.2 ± 0.2 0.12 ± 0.02 0.2 ± 0.02 
Phosphate (mg/1) 0.1 ± 0.04 0.1 ± 0.04 0.1 ± 0.02 
The average growth, survival, production and net profit data are presented in 
the Table 2. The survival rate of P. gonionotus and C. carpio were found to vary 
from 60.17 to 75.56% and 60.61 to 81.06%:,, respectively. Highest survival 
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(81.06%) of C. carpio was recorded in T 2 and the lowest was (60.61%) in T 3.1n 
case of P. gonionotus, higher survival (75.56%) was observed in T1 and the lower 
was (60.17%) in T2 • Muddanna eta/. (1970) reported that the survival rate of C. 
carpio varied from 15-60% based on 71 days of observation, where as Jhingran 
(1975) stated that the range of survival rate for major carps were 71-76%. But 
Ahemed eta/. (1995) reported that the range of survival rate of P. gonionotus, 
Oreochromis niloticus and C. carpio in combined culture in rice field was 50-
60%. In the present study, the average final weight of P. gonionotus and C. 
carpio were recorded to vary from 45.0-65.0g and 120.0-160.0g, respectively. 
Between two species, C. carpio showed higher growth (160.0g) in T 2 and higher 
growth (65.0g) of P. gonionotus was recorded in T 1 and lower was (45.0g) in T 2, 
respectively. Hossain eta/. (1987) recorded the growth rate of P. gonionotus, C. 
carpio, L. rohita and C. mrigala was 95.2-135.0, 133.0-189.0, 69.0 and 115.0g, 
respectively in the rice field after 90 days of cultivation. Rahman (1995) obtained 
an average weight of 1 00-120g and 250-400g for P. gonionotus and C. carpio, 
respectively in mixed culture in the rice field within 3-4 months. Akhteruzzaman 
eta/. (1993) reported that fish attained average sizes at harvest were 38.0g for P. 
gonionotus and 63.0g for C. carpio after 84 days of culturing in the rice plots 
which lower than the findings of the present study. 
Table 2. Average growth, survival and production of fish and rice production under 
different treatments 
Body weight Survival- Yield Gross Net Cost: 
(%) return income Benefi1 
Treatments finger- Initial Final Fish Rice (Tk./ha) (Fish) (Fish) 
linglha (g) (g) (kgiha) (t/ha) (Tk./ha) (Tk./ha) 
Rajputi (Monoculture) 3750 10.0 65.0 75.56 c 4.20 9208.50 2049.41 1:1.29 184.17 
Rajputi+ common carp 1750 + 10.0+ 45.0+ 60.17+ a 3.83 15337.00 8177.91 1:2.14 306.74 
(Polyculture) 2000 15.0 160.0 81.06 
Common carp (Monoculture) 3750 15.0 120.0 60.61 b 4.29 3636.50 6477.41 1:1.90 272.73 
Mean followed by common letter did not difference at 5% level. 
Average price of fingerling was Tk. 1.00/piece. The price of urea, TSP and MP was TK. 7.00, 13.00 
and 3.75/Kg, respcetively. The fishes were sold at the rate of Tk. 50.00/Kg. 
Fish yield and net profit per hectare obtained for T 1 , T 2 and T3 were 
184.17kg, 306.74kg and 272.73kg, and in money Tk. 2049.41, Tk. 8177.91 and 
Tk. 6477.41, respectively. The highest yield (306.7 4kg) and net profit (Tk. 
8177.91) were found in T 2 where P. gonionotus and C. carpio were raised in the 
rice fields. Muddanna eta/. (1970) recorded a production of 17.5-152.5kg/ha of 
C. carpio in rice-fish culture. Hickling (1962) recorded 1 00-200kg/ha of the same 
in Japan. A yield of 80-1 OOOkg/ha in summer and 1 00-152kg/ha in monsoon was 
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recorded by Coche (1967) for C. carpio. Akhteruzzaman et a/.(1993) recorded 
the yield of 14.75 to 222.5kg/ha for C. carpio with an average of 99.75kg/ha. 
Grover (1979) also recorded the yield of 69-208kg/ha by stocking Tifapia 
mossambica and C. carpio in the rice field. Rahman (1995) recorded the yield of 
325-375kg/ha by stocking P. gonionotus and C. carpio in the rice fields. Dewan 
(1992) reported that the additional income from raising fish in rice fields in 
different experiments were ranged from Tk. 1200.00 to Tk. 5360.00/ha. CARE 
(1992) noted that farmers made an average profit of Tk. 4912.00 and Tk. 
1607.00/ha by stocking hatchlings and fry of common carp in the rice field. 
The average rice production from T 1, T 2 and T 3 were recorded 4.20tons(t), 
3.83t and 4.29t/ha, respectively (Table 2). The soil of the plots under T 2 was 
slightly sandy. Growth of seedling and no. of tillers were comperatively lower the 
others plots. These might the cause for low yield of rice in T 2 • Rajputi and 
common carp prefer upper layer and bottom layer, respectively (Srisuwantach, 
1981 and Bardach eta/. 1972). The micro-oganisms which consider as fish feed 
were used more properly than the other plots. On the other hand, the fishes 
enjoyed more space for movement in T 2 • Possibly for this reason, growth and 
yield of fish. were higher than the other treatments. Sevi!leja (1992) reported that 
the rice production obtained by the farmers from the integrated rice-fish farming 
in Philippines ranged from 3.85t to 5.15t/ha. Rahman (1995) also recorded the 
rice production in rice-fish farming was ranged from 3.0t to 5.0t/ha which is 
almost similar to the present findings. 
The variations in fish production exhibited by different treatments were 
found statistically significant. Comparisons of mean production between the 
different treatments using DMRT showed that the mean production in T 1 was 
significantly lower. The mean production of two fish species under T 2 was 
significantly higher than the others. The highest cost benefit ratio (1 :2.14) was 
calculated for T2 and the lowest (1 :1.29) was for T1• So, among three treatments, 
better production and net profit per hectare were found in T 2 where P. 
gonionotus and C. carpio were raised in the rice fields. As the study has 
demonstrated that mixed culture of P. gonionotus and C. carpio in paddy fields 
without feeding and fertilizers is more profitable and as the seeds of these 
species are available, so it can be recommended to undertake such integrated 
rice-fish farming activities in the suitable area of the country. 
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